By MICHAEL J. MeKELVEY

Constant-Dollar Estimates of New Plant and Equipment

Expenditures in the United States, 1947-30

THIS article presents quarterly and
annual conatent-dollar estimates for
1947-80 of new plant and eqniproent
(P&E} expenditures that are compen-
iong to the carrent-dollar esimates com-
piled from ¢he BEA PAE survey. These
estimates substantiolly exiend and im-
prove the information wsvailable for
snalyais of capitel expenditures. They,
like the current-dellar estimates, covet
nonfarm business and are on & company
basis.! The constant-dollar estimates are

1. PEE eapendiiere dota are odllerled from
el nt feom stablehoents, Bach eom-
pamy may hare one or mare satnlishments, with
ojeraticos n cae or more indosiries, A eingle In-
dustry clasaifieation Is sesigned to each camipacy
based on Ita primeary wetivlty—on the petirlty
with the lnrgest yolume of sales or payFrElbe—and
Stn teeal sxponditure 18 Indluded In that !sdoater.

ofntained by dividing the current-dollar
estimates by specially consiructed
implicit price deflators for industrica.

This article has two sections and a
technical note. The next section pre-
sents the constant-dodlar estimates. The
second section briefly describes the
methodology used to derive the implicit
prics deflators and the constant-dollar
setimatea, and introduces the deflators

Mores—CGeorge B. Green, Ghlet of the Bual-
ness Optlovk Dvislon, played an Important
role Ln the formulston of methodology mid
trocedures for thie project and provided gen-
aral gupervieiot. Durtng the ea™y atages of
thie project, sisndficant contribotions were
made by : Roowld G. Allan, Morie F. Hertz
berg, Vieginin K. Olln, Benjamin Patbon.
Arlane E. Shopiro, omd Boaities XN, Vaeccarn.
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snd the Bxred-weiphted price indexes
for eech industry, The technical note
presents the detailed methidology used
to derive the estimates,

Constant-Dollar Estimates of
P&E Expenditures

Annual snd  quarterly constant-
dollar (real) estimates of P&E expendi-
tures are shown in table 8 Constent-
dollar estimates for equipment and for
plant are shown in tables # and 10,
respectively. The annual estimates are
for 194780 ; the guarterly estimates for
tntal P&E expenditures mare for 1847T-
8, and those for equipment and for
plant ara for 1¥72-B0,

Totul PEE expendiinres

Chart 6 chows the current- and
congtent-dollar estimates of total non-
farm business P&E  expenditures®
From 1947 to 1980, real expenditures
grew o on average snnual rate of 3.3
percent, compared with 8.9 percent for
enrrent-dollar expendituree The rate
of increese in roal berms was 2.5 percent
in 194788, 5.3 percent in 195972, and
3.8 percent in 1972-80, compared with
6.2 percent, 7.9 percent, and 11.5 per-
cont, regpactively, for current-dollar
axpenditures,

Table 1 shows the sverage snmual
rates of growth by industry for total
P&E expenditures for 194780, 1847-72,
and 1972-80. There wers significant dif-
forences in the retea of incresse smong
industries, From 1947 to 1980, spending
grew faster in nonmanufecturing (4.1
percent) than in msnufscturing (3.0
percent). In 1947-T2, nonmenuiastur-

2. Unless ciberwizt nobed, all referancen to PAT
expanditurs wiimates In thia krikde ara to enl-
mater |y conmtmnt (1072) dodlaes, All qnerbarly
detn are seaspnally sdfusted at apowel rabes, wad

all percentAges Are Avermpe Ahooal eeies of
changa
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CHART 6
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ing grew faster (4.8 percent) than did
manufacturing (2.4 percent), but in
1972-80 manufacturing grew much
faster (6.9 percent) than did nonmanu-
facturing (1.9 percent).
Manufacturing—For 1947-80, air-
craft showed the fastest average annual
growth in P&E spending (12 percent),
followed by electrical machinery (7
pereent) and nomelectrical machinery
(5 percent). The growth of aircraft in-
dustry expenditures was marked by a
series of sudden increases and decreases
in response to military and commercial
demands for mew amircraft. The first
major boom occurred in early 1951 in
response to demand related to the Ko-
rean War, Large increases in 1955, 1056,
1962, 1968, and 1978 occurred in re-
Sponse to commercial demand and, in
1965 and 1066, in response to military
demand, In the past 3 years, the indus-
try registered a dramatic increase in
P&E spending, This increase—over 200
percent from the fourth quarter of 1977
to the first quarter of 1980—reflected

Constan (1672) §
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steady growth in demand for more
efficient commercial aireraft by major
pirlines, commuter planes, and private
company aireraft. The only manufae-
turing industry that registered a de-
cline in spending in 1947-B0 was tex-
tiles, where spending declined an aver-
age of 1 percent per year,

For 1972-80, the fastest growth
among manufacturing industries was in
aircraft (24 percent), followed by
paper (12 percent). Nonelectrical ma-
chinery, chemicals, and electrical
machinery each grew at a 9-percent rate.
The growth rate for aircraft reflected
a trough in spending during 1872 and
the large spurt during 1977-80, The fast
increase by paper occurred primarily
in 1972-74 and 1970-80. Textiles and
rubber were the only industries with
spending declines in 1972-80, Both tex-
tiles and rubber curtailed spending dur-
ing the 1974-75 recession. For textiles,
spending fell by 20 percent from 1974
to 1975, but increased at a H-percent rate
from 1875 to 1980,
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Nonmanufacturing. — The industry

groups with the fastest growth in P&E
spending in 1947-80 were finance-insur-
ance-real estate and communications (6
percent), and public utilities (5 per-
cent). Transportation had the slowest
growth (1 percent). In all nonmanufac-
turing industry groups except mining,
growth rates were slower in 1972-80
than in 1947-80. The slowing was par-
ticularly marked in services, which
grew at less than a 1-percent rate in
1972-80 compared with 5.5 percent in
1947-72, and in “other” (econstruction,
social services and membership organi-
zations, and forestry, fisheries, and agri-
cultural services), which fell at a rate
of 3 percent, compared with an increase
of over 4 percent in 1947-72, P&E
gpending in mining increased in 1972-
80 at a rate of 8 percent, double the rate
in 1947-80, mainly reflecting the desire
of companies for capacity to respond to
demand for domestically produced
energy.



28 SURVEY OF CURRENT BUSINESS September 1681

CHART 7
Expenditures for New Plant and for New Equipment by U.S. Nonfarm Business
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Expenditures jor plant end for
equipment

‘Table 2 shows nverage annual rates of
increase Tor plant and for equipment
expenditures for major industry groups,
Chart T shows P&E, equipment, nnd
plant expenditures for total nonfarm
business, manafacturing, and nenmanu-
facturing. Total nonfarm business ez-
panditures for equipment grew consid-
orably faster than those for plan,
especinlly in recont years, For 1947-80,
the growth rata for equipment spending
was 4.2 compored with 3.8 percent for
plant. epending. From 1972-80, equip-
ment spending inereased at a rate of 5.1
pereent, compared with only 0.9 parcent
for plant spending. Foster growth in
equipment. spending oecurced in both
monufactnring and nonmonufacturing,
The larpe difference in growth rates for
recent years mny have reflected o re-
sponse to large differences in price in-
cromses for the two components—in
1572-80 the implicit price deflator for
plant rose at o rate of 10.5 percent com-

pared with o rote of 8.7 percent for
equipment.®

In 1%72-80, the fnster prowth of
equipnwnt in manufactoring was trace-
abls to nondurable goods menufactur-
ing. In nenmanufaciaring, plant spend-
ing dedlined. Substantial declines oc-
curred in trade nod services and in the
sommunication and other group. These
declines wern partly offset by the strong
growth ih mining and in transporiation.
Tha Intter refizetod lorge cutioys for the
construation of the Ainsican pipeline,

Cyelfcal behavlor

During the period 1947 to 1880, total
P&E, equipment, and plont expendi-
tures for major indestry groups showed
significant cyclienl potterns (chart 7).
The shaded areas in each choit depict
perieds between successive peaks (I*)
and troughs (T)—“contractions”—for

% Btricily epeakiog, Goed-weighted prce o
decen should bave been osed to gepport thiz rea-
wnlng. Tha patea of groorh of thess Indaxem word
mimllar to¢ ths rates for the delriers (¢ table B).
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real total nonfarm P&E expenditures.’
The percentage changes for five major
industry groups in each of the seven
cycles thot oceerved during this period
are shown in table 3 for contractions
and for expansions.®

There wara three lorge contrastions
in spending for total noniarm business:
from 1957 :2-1968 :4, spending fall 1614
pevcent; from 1948:1-1948 4, it fell 16
percent ; and from 1974 :2-1975 4, it fell
15 pereent. The other four eontractions
wete relatively mild, averaging 4
percent.

The expansion with the largest
growth in total monfarm business
spending was 1961:2-1966:4 {the long-
2at of the expansions}, when spending
ineressad 67 percent. Other sxpansions
with lerge growth waere 1978 :4-1980:1,
3% percent; 1949110522, 31 percent;
and 1954 .4 1957 42, 32 percent.

P&EE epending in manufocturing
menerally regigtered much larger apend-
ing declines in contractions and sub-
stantially Inrger increnses in axpansions
then did nonmanufacturing spending.
In contractions, the average decrease
for mannfecturing was almost five
times a8 large a3 that for nonmanufas-
turing; in exponsions, the averaps
in¢rense for manufacturing was almost
twice thet for nonmanufnacturing.
Within menufacturing, durable goods
industries were somewhnt more cyeli-

4. Theee peaks ad trougha do nol coloolde
with theg bgsiness cyele peaky aid trooghe deslg-
otted br the Natlonnl Buropu of Evopomie e
ﬂfﬂ'ﬁe percentage chonges In toble 3, and thosa
Mucusgsd In ilm puet, are #0f wk avseaps amoual

rotes lwto fooinote 27, Lot ere chAoges ever f(be
cotire yrerbgd Indicpped,
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September 1981

CHART 8

Business Equipment (Index of Industrial Production) and Constant-Dollar Equipment Expenditures (P&E Survey)
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cally sensitive than nondurable goods
industries, especially in the 1060 :2-
1961:2, 1069:3-1071:1, and 1974:2-
19754 contractions, and the 1940:4
1953:2, 1961:2-1966:4, and 1075:4-
1980 :1 expansions.

Table 3 also shows that equipment
gpending was more cyclically sensitive
than plant spending. In fact, plant ex-
penditures increased in the contractions
of 1948:1-1040:4, 1953:2-1954:4, and
1960 :2-1961 2.

The timing of troughs for manufac-
turing and nonmanufacturing spending
was slightly different. The troughs in
manufacturing usually lagged those for
total nonfarm business by one to two
quarters, and nonmanufacturing spend-
ing turned up one or two quarters be-
fore the troughs for total nonfarm busi-
ness, The peak quarters of manufactur-
ing and nonmanufacturing were more
eoincident,

Comparison with the FRB series

The constant-dollar estimates of
equipment expenditures can be com-

1857

1858 1861 1963 18965 1987

pared with the business equipment com-
ponent of the Index of Industrial Pro-
duction, prepared by the Federal
Reserve Board (FRB), The FRB series
differs in several ways from the BEA
geries; data are not available to make
satisfactory adjustments for these
differences.®

Chart 8 shows the two series indexed
to 1967, The two series moved together
for most of the 1947-80 period—the cor-
relation coefficient of the guarterly
levels of the index numbers is 0,995, and
the correlation of the percent changes is
0.668, The FRB series grew at a some-
what faster rate over 1947-80—4.7 per-
cent, compared to 4.2 percent for the
BEA series.

In the last five expansions the FRB
series was consistently above the BEA

#. The major diferences between the FRB serlea
nnd the BEA serles mre; (1) The FRB eerles s
based mainly on productlon data; the BEA series
measures expenditures. (2) The FRB serles In-
cludes government, exports, and agricultore; ihe
BEA wserles excludes these ltems (althoogh 1t In
cludes Imperts). (8) The FRB serles Is compliled
from establishment datn; the BEA serles 18 com-
plled from eompany data.
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geries, In part, this reflected the fact
that the troughs in the FRB series gen-
erally preceded the troughs in the BEA
series by one or two quarters, (The tim-
ing differences at peaks were less uni-
form.) The FBR series is based mainly
on production measures, rather than on
pxpenditures, Beecause production nor-
mally precedes expenditures, this differ-
ence may have accounted for the fact
that the troughs in the FRB series gen-
erally preceded those in the BEA series,
The BEA series showed a much steep-
er decline in the 1974-75 contraction
and faster growth in the recent expan-
sion than did the FRB series. The FRB
series peaked in the first quarter of 1980
and fell rapidly in the next two quarters
before turning up in the fourth quarter
of 1080. The BEA series peaked in the
fourth quarter of 1879, and then fell
more gently than did the FRB series.

Industry Price Measures

This section is divided into five parts.
The first part summarizes the method-

i
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ology used to derive the specially con-
striscted implicit prica deflators nnd the
sonstant-dollar estimntes presented
above. The second and third parts pre-
sent the implicit price deflators for ex-
penditures by establishment-bosed in-
dusiry, ond for P&E expenditures by
company-based industry. The fourth
snid ffth parts compare the implieit
. price deflators with fixed-weighted
prica indexes and with annusl prics data
collected From respondents to the PEE

survay.
Summary of methodology

The procedure used to prepare quar-
terly implicit price deflators and the
constant-dollar estimates is carried aut
seporately for plont expenditures and
for equipment expendifures. The bagie
inpruts are notional income snd product
account (MIPA) estimates for puy-
chases of stroctures and producers’ dor-
nble exuipment by type in current and
constant dollars (published as NTPA
tables 5.4-5.7) adjusted, whare possible,
to conform to PAE survey definitions.”

In the first of three steps, specially
prepared enpital flow matiixes are used
te transform the NIPA estimates into
current- and constant-dellay expendi-
tures by establishment-based industry.
These capital flow mafrizes show the
amonnts nnd iypes of capital goods
used, for each of T establishment-hased
industries. The step-cne caleulntions
yield implicit price deflators for
estoblishment-based industries that nte
formed by dividing corrent-dollar
enpital expenditures by censtant-doller
copital expenditures for each establish-
ment industry,

'The second stop uses & capital expendi-
tures matrix to transform the capital
expenditures hy tateblishment-based
industry inte copital cxpenditures by
company-bosed indusiry. The capital
expendituras mairix shows the amount
of capital expenditures in each
company-based industry disteitmted by
the industry classification of its estab-

T. Por & somouary of tha differwiors Io dedol-
itons betwedn B surrer Cxpendliure estdmotel
el e HIPA efimates for pucchomes of atroe-
turem mnd prodocers’ durnhle aqutprlmtt. asen O. R.
fireen mud ML P, Hatbhatirg, "Enviend EHatlmaten
of Hew Flast and Bowlpment Expendituss in ths
Unltid Hintos, 1047-T7" Aoevex or JULEENE
Howiwgns ¢ {Ctiobar 1880 : A=

SURVEY OF CURRENT BUSINESS

lishments. Company-basad industry de-
flators are formed by dividing current-
dollar capital expenditures by constent-
dollar capitel expenditures for each
industry. The derived company-bosed
industry deflators allow for the differ-
ent compositions of capital goods ex-
penditures among industries.
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In step three, the compamny-based in-
dustry deflators for plant and for
equipment are subjected to 8 constraint
and then applied to the current-dollar
expenditures from the P&E survey to
form the final constant-dollar estimates.
The constraint insures that the weight-
od sum of deflators for the P&E survey

Table {.—Average Anpual Rakes of Inerense for Fnplicit. Price Deflators and Fited-Wedghted
Felea Indexes for Expeodituces hy Tatablishment-Bayed Indunstry
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industries is equal to the defistor for
total purcheses of equipment and
struetures obteined from the swms of
the adjusted NIPA eatimates,

Implicit price deflotora for estublish-
mentbhaved induacries

Table 4 shows the average annual
intes of increaze of Implicit price defla-
tors for eapitn] expenditures by estak-
lishment-baged industry. An establish-
ment-based industry that purchnses
mainly eapital goods that show rela-
tively fa=t price inerenges over time will,
in all likelihood, also show relatively
fast increnses in its deflators, For exam-
PMe. the estoblishment-based industry
that hnd tha fastest increase in the de-
fintor in 1947-80 wna crude petrolenin
and natural gas. The rate of the defle-
tor's inerease reflected that industry’s
purchase of about 3£ percent of mining
and oilfeld machinery in 1972 and of
n)l petrolenm and natural gas strue-
tures. which boih showed relatively fast
price inerenses,

Four of the six indusiries with tha
fostest increnses in 1947-80 were mining
industries. Broad and narrow fabries,
ynrn, and thread mills and miscellane-
ous textile goods had the fastest increass
for nonmining industries, followed by
the 1mbber and miseelloneous plostic
products ond the Iamber and wood
products including wooden contniners
industries, The fast inerense n the de-
flator For the broad and narrew fabrics,
efe. indnstry was due to the industry’s
heavy purehases of speeial industry ma-
chinary, whieh inersnsed rapidly in
price over the 1947-80 period. Large
purchases of special industry mnchinery
were a fnctor for the other two indus-
tries olso. The rubber and miscellaneous
pustic products industry purchased, in
additicn. a large amount of metalwori-
ing machinery, which increased rapidly
in price, and the lumber #nd wond prod-
nuets indusiry purchased, in addition, o
lavgs amount of trueks, which inerensed
rapidly in price.

Similorly, industries that purchrsed
large nmounts of office, computing, and
accounting machinery, the equipment
category with the slowest increase in the
deflator aver 1947-80, showed relatively

SURVEY OF CURRENT BUSINESS

glow incresses in their deflators, Tha
two major purchasers of thig equipment
category were the fnance-insurance-
real estate, and rental industry and the
gervices industry.

Implicit price deflators jor
bomed indwustries

The implicit price deflator for PEE
expenditures by a company-beged in-
dustry is in effect 2 weighted average of
the defators for ths establishmenis
owned by the companies in that indus-
try. For example, T0 parcent of PEE
spending 1n 1972 by food and bevernge
companies was by their establishments
classified in the food and kindred prod-
uets industry. Food and Leverage com-
ranies olso owned establishiments clossi-
fied in metzl containers &nd other
fabricated metal products. Becauss the
deflators for these establishment-based
industries increased more than the aver-
age for all industries combined, the de-

COTR Y-
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flators for food end beverege companiea
alzo showed an above.average inorease.

Table 5 shows aversga annual rates
of increase of implicit price deflatora
for total PEE expenditurez by com-
pany-based industry for 1947-80, 1947
72, ond E9T2-80. The impliciti price
deflztor for totz] nonferm business
PEE exponditures increased at a 4.2-
percent rate in 1947-80. Reflecting the
generally higher inflation of the seven-
ties, the dJdeflators for total nonfarm
business and for every indusiry in-
creased much faster in 197280 than in
1847-T2; the rate of inerense in the do-
flator for totel nonfarm business in
1972-80 was 8,1 percent, compared with
8.0 percent in 19£7=T2, The defintor for
manufacturing  ineressed somewhad
faster than that for nonmenufactoring
in both periods.

Within manufacturing, the deflntor
for nondurable poods incrensed faster
than that for durable goods, especially
in 1972-80, reflecting mainly a fast in-

Table S==Avernge Annuvel Rates of Inorense for Tmaplicdt Price Deflators and for Flxed-
Walghted Price Tndexes for Flant and Equipment Expenditures by Company-Based
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hlo §.—Average Annual Rates of Increase for Imphoit Price Deflators for Plant and F
Tu Equipment Exproditures by Company-Based Tndustry **

[Parcant]
T =50 1HF-TT lera-t0

Plent IBqIIptlmt Flant (Equipwent| Plans |Equiptownk
[ 4 ] Ad it LA LY ] [ %)
LI L3 41 LE 1.5 T
il 1.4 L) 34 Kl i
[ %) i.3 il a3 123 B
[ A L2 4
4.9 L8 g:l &; {t% &E
419 4.8 id EN ] 0.0 LE
o8| B OB B &
4,6 L1 a4 a5 | 4] X ]

crense in the defletor for peirolemm
epmpanies. Thia fast increase in turn
reflected these companiea’ ownership of
cstablishments in the crude petroleum
and natursl gaz industry whose defla-
tor, os seen In toble 4, incrensed very
fast; of the equipment expenditurea in
1672 mode by this establishment-based
industiy, 68 percent were accounted for
by establishments owned by petrolenwmn
componies, The monuiacturing indus-
triez with the slowest deflator inerenses
in 1847-80 were aireraft and electricsl
machinery., Aircraft companies awn
mony establishments classified in nir-
ceaft and perts, and the deflator for

Table 'I.—Gmlijparhnn of Fereent Changes
in Implipit Prioe Defntors for Plant and

wipment Expenditures and in Capival
e Baported in the PAE Survey
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this establishment-based industry in-
creaged relatively slowly in 1%W7-80.
(The deflotor for aircrefi and paris
establishments increased stowly becanse
a large portion of this industey's capital
expenditures is office, computing, and
accounting machinery.} The deflator
for elecirical machinery companies in-
crenssd relotively slowly becomse they
awn many esiablishments in four estab-
lishtment-based industries for which the
tleflators increased relotively slowly—
communicotions; radio, television, and
comunuaicotion equipment; electronic
components and accessories; pnd elec-
trical industrial equipment and ap-
paratus ond miscellaneons clectrical
equipment.

For nonmanufacturing, the mining
industry deflator showed the fastest in-
crease for all pericds shown in table b,
The in¢rease in that company-based in-
dustyy's deflator reflected the relatively
fast increage in the deflators for mining-
related establishment-baged induséries.®
The deflator for tronspertation com-
panies increased ropidly in 1947-80 re-

1. Theat Ipdostries nre Sron amd rervallor ores
mining ard monferronn mkekal ofed mIRing; ol
nminlog; crode pétralene and netursl gae; sod
nippe, clar minlog, quarry minlong, wid chomleadn
afd foetilizer mimerdl miaing.
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flecting the rapid increase, especially in
1972-80, in the deflator for tramsporta-
tion establishrenés This increase in
furn reflected increases in prices for
railrond equipment and roilroad struc-
tures and for aircraft. The deflator for
public utifities increased rapidly, re-
flecting the fast incrense in the deflator
for electric, gas, waier, nnd sanitary
services. The deflator for other nonman-
ufacturing alsp inereased ropidly,
mainly due to the increass in the defla-
tor for the construction indestry
component.

Rutes of inereaze of deflators for
plant expenditnres and for equtpment
expenditures for major industry groups
are shown in table 6, The deflators for
plant expenditures incezased fnater than
for efuipment expenditures, especieliy
for 1972-80. Mining and nondurabla
zoods mannfacturing showed the largest
differences batween the rates of increase
in tha deflator for plant and that for
equipment. The Inyge differences in
nining reflected mainly a fast increnze
in the price of petroleum strvctures
{mostly oil drilling related}).

Fixed-ceighted price indexes

The implicit prics deflaters discussed
abova reflect both changes in prices for
capital poodls and ahifta in the composi-
tion of expenditurves for these goods.
Fixed-waighted price indexes veflect
changes In prices for o fixed “mnalet
basket” of capitnl goods, In construct-
ing the fixed-weighted price indexes for
each industry, all faetors that conld
chonga the compoeition of capitel gonds
are ligld at their 1972 valoes. The foe-
to1s held constant are: tha constont-
dellar amount of each type of capital
gaod, the twe transformation motrixes,

The series preseated In talles 810 plue histerienl series for both fmplicit price de-
Bators and for Axad-oralghied pries indexes for establishment-iased lodoetries and for
company-based Industries (broken Jowno fobe total, aquipment, and plonk) are avallobls
from BEA in computer printont form. The estimnbey for total PER axpenditures nse
nvailnbla quarcteely and umoally from LMT; the estimates for enoipment and plant
expendltures separntely ace arallable anooolly frean 1047 an, and quarterly from 1972
ML The cost of the printout ls $20. For furcther informeton, wrlte b PSR Survey
Smatistlon, Business Outlmk Diviglon {BE-32), Bursan of Economic Anolyeis, [.B.
Departmept of Commerce, Woshlngton, TnG. 20280, or telephone (202) E23-0701.
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the industcy ratios of equipment to
siructures, pid the industry weights for
vations industry groupings (e.g., durs-
bla goode monviacturing).

In 1972-80, the implicit price deflo-
tors inereased at slower rates than the
corresponding fixed-weighted price in-

SURVEY OF CURRENT BUSINESS

dezes for most establiehiment-based in-
dustries (table 4). This difference
reflected o shift in mix away from eapi-
tal goods that were relatively mare sx-
pensive to those that were relatively less
expensive. The notable exception to this
pattern was for the industry with the

Beptember 19£1

fastest implieit price deflator inerease—
erude petrolewm and natural gas. This
industry’s expendiiures were deminated
by the relatively more expensive petro-
lenm steuctiures and the increasing pro-
portion of investment aceounted for by
plant in this industey,
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2

vidual industries.

+

[¥ewnt ganiinired on 3 F0)

in the same or oppo-

Since 1971, & question in the special
annual survey, which is condocted each

gite direetions for i
Camparison with price changes re-
ported by survey respovdenis

two factors may be

(2} changes in the composition of

incrensed at lower rates then the corre-
sponding fAxed-weighted indexes, and
eateblishments owned by the compeny-
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The implicit price deflstors for all that for establishment-based industries
sompany-based industries (except blast the implicit price deflators generally

furnaces and mining) inereased at a
slower rate in 1672-80 than did the cor-

responding fized-weighted price in-
dustries this reflected bath: (1) the fact  baged industyies. The effects of these

Anmually, 1947=81, and (ruaeteely, Seasonally Adhmtad at Annnal Bates, 1047=38

1o ol

dexea (tabla 5). For compeny-besed in.

Agptamber 1081
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Tohle 3.=New Flant aod Equipment Fxpenditores by U.S. Nonlarma Businesst
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yvear in November and December, has
nsked respondents for their best esti-
mates of changes in the prices paid for
capital goods for the current year and
for the following year.* Table 7 pre-

0, The repoussd (0 thir guestion, with epecial
empbasle on the price eqtlmatey Ter the Collowlog
year, are dnalreed In Fraonk de Lequwr and Afichnad
4. MeEdlver, “Prléé Expecthitloos by Boaloesa
Firme," Frockingy Papeve on Econosdo dolivity.
oo. 1 {1081}, pp. HIE-313.

SURVEY OF CURRENT BUSINESS

sente the correlation coefficients, by in-
dustry, for 1971-80 batween the survey
estimatea of capital goods prics changes
(in the current year) and the corre-
sponding percent changes in the implicit
prics deflators for P&E expenditures.
The correlation coeflicients ars fairly
high, especially for rubber, blast fur-
naces, food including beverage, and
paper in manufecturing and for most
nonmanufacturing industries. With the

Saptomber 1981

exception of 1975, the two series on
prica changes for each industry moved
together. In 1975, most industries re.
ported a decline in the rate of increasa
of capital goods prices, but the deflator
chows an increase, For al] years exeept
1975, for total nomfarm businese the
prica increase for capital goods re.
ported by survey respondenin was
higher than the increase in the implicit
price deflators presented in this article.
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Technieal Nots

Darizction of Tredustry Iniplicit Price Defis.
tors and Consteni-Dallor Ersimotes

The proceders uged bo derlve the Impledt
peiee defieiors and the conatant-dabay eet-
aates haa three stepa. IL may be shown oo
pectly o mabix notatlon Taotb 5° bo o nal
voctor of parchasea of equipment (or Btroe-
tures] Uy type I curzeot dollars for thme t,
Zak ba A Dzl vactor of purchases of squlpment
{oe structures) by type in conatant dollare
for Hma t, W ba 8 50xt: mwatrix of welghting

SURVEY OF CUBRRENT BUSINESS

factors tor tma b, T & B8x] vector of astak-
lishment-bazed [ndnstry eorrent-dollar ex-
Pendltores for Gme 6 and T 8 G631 vector off
establishment-baoed Indyatry constant-dollar
expendiinres for Hme t Tha value of p 1o 28
Ior squipment and 18 for structuores, Fo ategr
one, the esteblishment-basrd industry detde-
tarm are fonnd by,

(F} DBymX/ T Em Wb WEK,
E=1067 11, 1980 14

whera / denotes ¢ vecboy operztion that dl-
vldes tova slmller-size vectors (here, 56x1 vec-

39

tora) etement-by-alement, DA, iea S0x) vector
of establishiment-based induatyy deflators.

Slmllorly, In step tore, company-based in-
dwalyy deflators are Foond by,

(2} DI==X T/ X0, cml1B4T 1, 1080:4

wheara DI la o 88x 1 vector of cornpany-based
indoetey deflators for Hme t and X, 18 &
w58 matrix of welghtiog fectora for time 1.
The company-hessd Indurkry deflators mar ba
found dicectly, without calcalating the eatel-

1M T-80, and Quarterly, Seasonally Adjinsted at Annual Bates, 1972=30
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lishmwshit-bazed Indostry defatora, [Trom the
formola,

(3 L==1647 i1,

DL=X W\ 8 MW~
1980 :4

which followa from anbatituting (I} into (2).
In etep I, conatant-dollar esligates of PER
expenditares ave found by applying thesa de-
flators to the current-dollor BB gurwy
axpanditores.

Step 1. Extubllifircant-baned Indrastry impliclt
prica deffators

Tha weights {the W, matrix in (1)) ueed
1o the first step are derived from the canltal
flow tables produoesd by BIEA Y These tables
dienggrepate gromd privals dxed Iovestment
In the BEA ibpot-outpuot tableg o show the
nmountia and typas of enplinl poods, clneslfed
at the 4-digit Standord Indvairial Classifes-
tion (5IC) Jevel, used by each of T6 estab-
lishipent-based Indusiries. (Nine of the BF
establichmeat-boged indusiries In the input-
onipat table do not ose capltnl goods.) The
doflar vnluea iz the tables reflect purchaacrs’
prices In corrent Aoliary.

Capltol Bow tebies are avnilakle for three
reacd : 1083, 1T, and 1072 For sach of thene
yedrs, two capital flow medrixes are con-
gtrocted—an equlpment motrlx £nd & stroce
torea mabeix, The structurées matrix is a dla-
ageregallon of the new soneiroetlon I-0 som-
modity group in the capltal fiow toble The
capltal gooda entegorles for both the aguip-
ment Aand structures caplinl fAow motrlvea
match the lavel of detail for typea of fAxed
nonresldentin! Investmant published o NIPA
mblég 5.4-5.7. The T8 gztablishmentlnged ws-
Ing indunetry eategdrles ore combined (o form
tha 54 egtabllshment-bozed indusiry categories
naed 1o the gecond step. Thae eolomne of e
aggregated caplinl How metrlxes shiow the dls-
telbutlon of types of caplint goodr; the rows
phine tho eomposltlon of investment goods
used by varlons Industries. The matrixes for
988 and 1MT are mdjusted o 19T¢ BIO
defluitions,

The six matrixes (3 years, equipment and
structores for each) wre normalizad by col-
wnin g, i.e each element In a colomn s lvided
br the sum for that colymin The six normal-
ized matrizes show the percentoge dlstriba-
tion of ropitnl gocds br estobilshmestlased
nslng industry.

Tha parcentage diatribatlon of each {ype of
eapital good by wsing Indoetry chonges over
time. To mpks estimates of the disceibation
for eath gnorter hetween 1903 and 1067, and
hetween 1087 and 1072, lLoear Interpolatisn
Ia oged. To irberpsiate hatoeasn 1943 and 1067,
tha narmalised matrixz for 1963 ia medsrarbed
from the pormolized motrix for 1987, nnd the
rarnlting “ditference matdix" 15 divided hr 13
{the nomber 5 quarters batwesn the fonrth

0. The tuble for 10672 be dowcrlesd b the Tuly
1920 Btmvyr.
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qoarter of 1965 and the first quartar of 1887).
This “increment metriz” ia added &o (ha
noermalized] matrlx for 188 o derive the
normaalzed matrix for 1064 11, the increment
matrix 13 pdded to the sormetized metrix for
19641 to derlve the normalized matrix for
1964:2, ate, The procedure for Interpoiating
batwean Y67 and 1972 Lla slmiler. The normal-
ized madrix for 1065 Is ueed for nll quartera
Iefore end including 1068 14, 5nd the narmal-
kxeit matrix for 19392 Lo uaed for all quarbera
from 19721 Lorwerd.

A oapltel flow matvix for sach guarter 1a

dertved by muitMying the quarter)y adinsted
NIPA estlmates for individea! iypes of pro-
docera® duvrable eqoipinest (o skructupes),
first in corrent dollars and then io constank
dotlara, dows the apprepriate coloinns in the
appropirate noronetlzed modrix The rowa of
eieh makrlx nre surimed ; thess sume are the
current- and coostent-dollar estmates of
evtablishment-baned industry purchasse of
aguipmett or strpotares | the ¥,° and ¥ % voo-
tord In (1) abowal.
lmpliclt price daffators for the 58 enpol-
Nshment-bomed industries are derived by Jdi-
riding the corcent-gollar ¢xpenditures by the
constant-dotln e ex penditures for each quarter
{copayately for stroctmres and for squip-
menty. Leflatora for total industry dnveal-
ment  (equipment plue abtroclores) om an
establishment haals are also derivad.

Seep 2. Lompany-based Indmstry implich
price deflators

Htep two comverta the amnhHshment-haged
indostry expenditures derlved In aiep one to
company-baged indoetry sxpendliures. The
butle methodolomy 15 the same a4 for slap one,
aithongh the constrociion of the appropriate
weiglrting matrizes s conslderably more
complax.

T baske dutn for constracting the capliel
expaadlivres matrlx (X In {2}) are oxnplled
from data on expenditmres ceoss-clagslfed by
establishments ozl by companies. Thesa datn,
prapaved by the Burean of the Censor, ere
available only for 1068, 1067, and 1072,

For 1072, the Cepsms Bureau pravided o
spacinl capltal expenditures mduolation that
showy purchasea of equipment ond of glros-
tures for company-besed Industries oo
classlfied by the establlshinents thot ore
awnid by 2ompanies within eavh company-
Lassd categors. For 183 grd 1967, howsver,
slwliar metrizes nre not dicectly aTnitable.
Instaad, capital axpecdltures matrlxes ara de-

vad from the amplopoient mtrixes pob-

lished by the Bnyesu of the Censas §n jix

11, Estmaten of Purchoses of shruchires by
tripe are amiilable anaually from 1048 foreemrd
but quarterly eoly from 1008:1. Cuarterly eals
mates for the eafller peciod were derived by In-
teepotion Assunl sstontes were ueed wm eoA-
trol tatole. améd tle quactedly pattern of toiol por-
choser of wirgotyres (which f5 wrallabla back to
1040k wan used to detive satmater of quirterly
wrrehasms of siroetnre,
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Entorprisc Statisliss tor 1068 ond 1967 (Table
G in Faterpriss Seatiniies, Vol 2, for 1003 nod
Teble 23 In Bnlerprize BladirHes for IM87).
Pach employment matrir shows the number
of employees for companydmsed lodnstries
croes-tlaesifled by estobllshmedi-based in-
dustry.

Enth employment matrixes and akke the
1872 cepitnl expanditursa motrlx Bre complete
for mannfastaring. Hewaver, all thrae are in-
complete foxr aonmanofesinring, beczuse the
Cenmaue Burean dafn ars Incomplate for traos-

portatlon, communieationy, agrenlture, &
napce-insurance-reéal estate, and publle
utilities™

A mujor prablem with tbe toro emplayment
muirizes 12 that many of the pnblizshed calls
contadr lettern, reflecting ranges of valees,
rather than mstmal numbars. Thia procedara
is followed by the GCengas Purean 0 prevent
dleclcanra of conddentlal information. To
deal with thily preoblem, & numarle valoe far
ench 2l of the mairix that conteined a letter
s estlmpded. Bech estimais [a copatralned to
e within (or an) the Twondaer of the cange
of valuwes aasoclated with gach lsktar, and the
motrlx la foveed to balance, b, e row ool
tolume totala equal thoese 1o Ehe original pub-
lished employment matiz. -

To convert sgch emplyyment matrix to &
capltal expenditores matrix, each colomn (on
aitnbBlishment-basad hluekry) of the employ-
ment matrix 19 mokiplled by an oppropriata
caplial expendlbzres per employes catio, alao
published In Beterprise Statisties ™

Thet capital axpenditnres matrixes for each
of the theee reary (1063, 147, 1072) are ng-
grogated to 38 company-bnsed Industries (b0
muteh the ontegories In the P&E swrvey) and
63 eatabllshment-baged indostelen (o match
the b establlshinenb-bagad Industry categories
in gtep one). Equlpment matyizen and strme-
tnrey matrives gre Ehen derived for 1963 and
for 1987 by oppi¥ing t¢ ench colomn of the
appropeiate enpital expendibiees matelx che
appropriate rotlo of either squipmeal or
slroetures copltal expendithres to  total
eapitol expenditores for each eatnblishment-
hased infiuatey™ Matrixes for 1008 and 1567
ars adjuated bo 192 BIC definitons.

12. Betimnten for these Industrizs were made
baned on the Sovestment date From the oapltal
Aow tablew (for 1972Y and dmth ¢a the number of
[ill- and pact-dme emplnreed from the NIPA'S

1%, The Cewsur Bwrsto  emiuhllekmont-baped
dnin uped to eopatruet the saplie] sxpondtures
e smloree mbo diferentHates bebween eatol-
Tahments cleesifed In the same sompany-toped
eantegory snd il mthey dxtabllchments, ‘Therefore,
edch eodumy In actuslly moltiplied by [wo rotles.
the *Alnzonul™ il 1y multpis® by the sapital
expendliures  por  emploves  of  etablinfinents
clnarified I the same campany-Raend oategory, and
the reet of the celle T the evlumn are multislied
by the matle Cor “all other waiahlisbmenta” Thix
mrANiEA that the capliel svpemdibicss MrC em-
plovoa ary eqoal for eshiblishments avned ¥
cappmrdes In AlMaretit Andugirles except {hoae
sommNIeE whose InURTTY category T fhet emme n¥
that far the setanlkchmeuk

14 Trese capliol expendltutes date are also
nnhllsked In Enterprine Bratiation.
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Tha equipment and atroctares matrixes are
poralized by establishment-tazed indusry.
Tha pormallzed matrizes for 1088, 1087, and
172 are Lnearly interpolated nslog the same
procedure 8 dn step ome, The nommalized
matrix Tor 180X 1s usad for all quartera prior
to 1984, and the pormalized matriz for 1972
ig imad tor all quarters In 1972 and ledet
FEOTT-

Tha colomme of the normolized squipment
and atructures matrixes are multiplied by the
current- amd constant-dollar esbablighment-
heged imduatey sxpesditerey decived In efep
ooe Above, and the rowe summed to yield
current- and constant-dollar caplial expendi-
turas for each company-baged Jodustey, Coire
rent-delar company-based capital expemdi-
tures nr¢ then divided by constant-dollay
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company-bosed capital expenditures o yleld
lmptclt price deflotors for eqgulpment pod for
yiynotnres.

Seep 3 Constomt-deflar PEE swrvey conl-
maty

Breakdowia of total axpendituras lnte those
for piant ond for equipment bave baen oni-
lected in €he FP&E survey on an anoonl hasls
glnga 147 ond on o quarterly bogis sinee 1072,
Separnte quarterly expenditure serles for
enqulpment and for plack are caleulated for all
quartets prior to 1072 by interpolation. An-
nusl astimotes for equipment and for plant
reported in tha PAE sarver are oeed o8 con-
trol totaly for each indugtry ; company-baned
Inlitstey expendltaores devived in gtep bog gre

41

maed] na Interpolators, The company-lesed lo-
dustry defators from step 2 ere cobatrnlmed
to lusure that the welghted som of the defle-
o for the PRE sorver industrles iy eqgoal
to the deflator for tofnl purebases of equip-
ment aml siroctores obialoed Irom the sum
of the ndjusted NTPA estlmates. Conatont-
dolior axpendlieraa For 38 PEH survey indas-
triee are then eeloulated by dividing the
careent-doitor P&E aurvey expendlture esd-
mates (for equipment and for plant sepe-
rately) by the Smplicit prlea deflators for
comphn®-lhzd industves, Conatant-de'lar Ln-
dastry estlmptes of total PEE axpendltures
ave mlcwlated OF ndding the separnre eebl-
mates Lor constant-deNar equlmment apd plant
expendituras.

{oomifnved from p. 25)

tion plan inereases thiz year. Tha larg-
est planned ineremse is in mining, 22
percent; mining reported the largest
spending inereass in nhonmenufacturing
last year, 1835 percent. “Communica-
tion and other™ plans & 1814-percent in-
crense: gas utilitiss, 10 percent; “other
teansportotion,” 714 percent; and trade
vnd services, 814 percent, Railroads snd
electric wiilities plon smaller increnses.
Air transportation plans a 1414 -percent
decline in spending this year.

Spending in nonmanufacturing in-
dusirics incrensed 2 percent in the sec-
ond quorter, to n seasonally adjusied
annunl rote of $191.2 billion, following
n 314-percent increese in the first quar-
ter. Large increases in the sscond quar-
ter in “other transportation,” electric
utilities, trode, and finance were parily
offset by stzable declines in air trans-
portotion nnd real estate, A 134 -percent
Increase is planned in the third quarter;
incremses in the finance-insurance-real
eatate group and “communications and

other” are largely offset by declineg in
gas utilities and trsnsportetion indus-
triea. A 814-percent increase is planned
in the fourth quarter; the largest in-
creases mre in transportation and gas
uttlities,

Blectric nnd gas utilities started naw
investment projects totaling $13.8 bil-
lion im the second quarter, compared
with $10.1 billion in the first quorter.
Carryover of utility projects wns $135.6
billion at the end of June, np $4.3 bil-
lion from the end of March.




